As Value Management has been increasingly applied to enhance value in public construction projects, the core subject entitled "Value Management for Construction and Property" is being offered to the postgraduate students in the Department of Building and Real Estate at The Hong Kong Polytechnic University. Under the new outcome-based curriculum, the learning outcomes, pedagogy of teaching VM and activities of the VM workshops for the subject are described in this paper. The results of a questionnaire survey of the students' feedback on the performance of the workshops for the academic year 2007-08 are presented and discussed. Students believed that value management workshops are essential in the curriculum. They expressed that it was a valuable experience to participate in the VM workshop which enabled them to have a better understanding of the subject. Some improvement is also recommended for future organization and management of workshops based on the lessons learnt in these workshops.
Introduction
Value Management (VM) is a structured, organized team approach to identifying the functions of a project, product, or service with recognised techniques and providing the necessary functions to meet the required performance at the lowest overall cost (SAVE International, 2001) . It is being recognised as one of the most effective methodologies to increase benefits as regards a given investment. VM is used to achieve best value for money and to increase the achievement of stakeholder expectations in projects (Thiry, 2001) . Apart from saving in project costs, VM can also provide a forum for the contracting parties to review the whole project and improve communication and team spirit among various construction professionals. An additional benefit is that, during the study, creativity is largely enhanced through the interaction of different professionals and external experts. Although the benefits of a properly administered VM is significant, the cost of implementation is not expensive which merely constitutes less than 1% of the total construction project cost in general (Norton and McElligott, 1995) .
VM was introduced to Hong Kong in 1988 and there has been an increasing awareness of its merits and tremendous potentials in value enhancement and cost savings in construction projects. Since 1998, the government has taken a leading role in promoting and applying VM in Hong Kong. The Works Bureau and the Planning, Environment & Lands Bureau jointly issued a technical circular which demands VM studies for major projects in the subordinate departments (Works Bureau, 1998) . Hong Kong professionals first learned of the process from the North American methodology based on 40-hour workshop model. This was characterized by the pre-existence of a design solution, an alternative design team and the five keys stages of information, speculation, creativity, evaluation, development and presentation, originally developed by Miles (1972) , now commonly referred to as the Job Plan. Fong et al. (1998) undertook research funded by the Hong Kong Polytechnic University into applications of VM in the construction industry in Hong Kong. They concluded that VM had a place within the industry but its form would need to be adapted to suit Hong Kong practice.
Regarding the duration of the study, the study can be implemented and completed within 2 days by adopting the Australian approach. Alternatively, one can envisage his own approach according to the constraints and characteristics of the existing project. It is vital to understand that VM methodology is not a set of rules and procedures; it is more a conceptual framework within which amendments can be made according to one's needs. The Construction Industry
Review Committee (2001) has also recommended that VM should be used more widely in local construction. Under government promotion, VM was increasingly applied to more construction projects in the public and quasi-public sectors. Therefore, the subject of Value Pedagogy, as described in some of the educational literature, is sometimes used as a synonym for teaching. In this sense, pedagogy is seen as a catch-all term for such things as teaching procedures, teaching practice and instruction (Loughran, 2006) . However, pedagogy can be seen to encompass much more than simply teaching (van Manen, 1999) . Pedagogy is the art and science of educating students and as van Manen makes clear, focusing on the relationship between learning and teaching such that one does not exist as separate and distinct from the other is crucial to such education. Watkins and Mortimore (1999) define pedagogy as "any conscious activity designed by one person to enhance learning in another". In order to address the effectiveness of teaching and learning, teaching methods should be aligned with needs of the learners and with the desired learning outcomes. The curriculum contents, pedagogy, and assessment methods of the subject must be relevant, competent, and meaningful (Wlodkowshi, 1999) , and in line with following and teaching and learning strategies of the university:
• All-round development of students beyond the professional context including language or interpersonal enhancement, culture promotion and ethics.
• Student-centered learning strategies, for example, problem-based learning (PBL), project-based learning, peer tutoring, peer assessment, etc.
• A caring and supportive learning environment by the mechanisms for access to teaching staff, mentors, and head of departments;
• The importance of good teaching and professional development of teaching staff supported by the Learning and Teaching Resources Centre in the University;
• Using information and communication technology (e.g. web-based learning) as a tool to enhance learning and teaching; and
• Partnership with professionals and the community. For example, professionals are invited as guest lecturers and feedback is solicited from employers of the industry. This paper describes the pedagogy of teaching the subject 'VM' using workshop approach for the PolyU students in the academic year 2007-08. Under the new outcome-based curriculum and work-integrated education requirements, the curriculum, learning outcomes, pedagogy and assessment for the subject are described here by answering the questions of "what should students learn in VM", "How Should VM Be Learned, Taught, and Assessed" and "what was the feedback from the students."
What Should Students Learn in VM?
This subject aims to meet the needs of construction professionals who wish to use value management/engineering methodology to obtain best value for money for their project, by broadening and deepening their knowledge in the theory and practice of value management/ engineering in construction context.
Syllabus of the subject includes:
• Value management basics:-historical development; definitions and concepts • Implement the value management methodology and techniques in real-life projects Focusing on high status knowledge, high value skills, and real-world applications and according to the goals and objectives of the curriculum, study guide, reference readings, PowerPoint Slides are produced or chosen for the learning and teaching activities. Before the commencement of the lectures, a syllabus and teaching schedule of the subject are made accessible to students in the WebCT providing them with the learning objectives, curriculum content, assessment procedure, available resources, and planning and self-management skills to initiate self-controlled study (Parker and Harris, 2002) . The learning, teaching and assessment activities comprise 12 hours of lectures with eight learning units (Table 1) , independent study reading self study material, 1.5 day VM workshop, one term paper and one 3-hour written examination.
Insert Table 1
How Should VM Be Learned, Taught, and Assessed?
When selecting any teaching and learning method it is obviously important to ensure that the method will enable the students to achieve what are intended as learning outcomes. There are different kinds of methods available. Interactive lecture is characterised by interactions, both lecturer with students and students with their peers. It breaks the information presentation into several sessions so that frequent learning activities can take place to foster deeper processing of content. The key is to activate thinking and encourage participation. It is effective in building up subject knowledge. A diverse range of activities, such as brainstorming, case study, open-end discussion can be integrated into the lecture. The lectures were also specifically used to assist preparation for the workshop including as briefing of workshop, appointment of group leaders and demonstration of VM techniques such as function analysis and weighted evaluation techniques.
Teaching is a complex process involving many components. Lecturers need to know their subject matter but also need pedagogical content knowledge -knowledge of how to translate this content into forms that are understandable to students. Knowledge of teaching and learning, which addresses relationship between lecturers' action and student learning, needs to be combined with strategies aimed at specific goals. From our own experiences, students are more motivated and learn more in classes where the lecturer involves them in the learning process. Research into the ways students learn supports this contention . Students learn more and retain information longer when they are put in active roles than they do when passively receiving information from others .
Problem-Based Learning (PBL) is a pedagogical approach and curriculum design methodology which has taken its prominence in tertiary education in recent years (Yeo, 2005) . PBL is usually developed within a group setting, involving a team of students and a lecturer.
Combining PBL and group work facilitates the investigation of more complex problems and promotes development of the students' interpersonal and communication skills. Since PBL engages the students in defining, investigating and solving problems, the principal roles of the lecturer are to coach and challenge student inquiry and to facilitate group interactions. The emphasis of PBL on student independence and ownership of learning is consistent with constructivism (Savery and Duffy, 1995) . The constructivist view is that learning develops through hands-on activities, new experiences, and reflection on prior knowledge and conceptions. Previous research argue that as an alternative to traditional classroom experiences in which students receive information, the constructivist approach promoted deeper learning because students had to uncover and develop an understanding of the knowledge and problem-solving processes involved in real-world practices.
Based on the theory of problem-based learning to achieve the learning outcomes, the subject lecturer determine to conduct VM workshops with the students towards the end of the semester after completion of the lectures. At about one month before the workshop, the students were instructed to organize and participate in a 1.5 day VM workshop with a brief describing the requirements of the workshop and scenario of a real life project. The scenario of the cycling track project is summarized in Table 2 .
Insert Table 2
The students were divided into two groups. There were 30 and 27 students in Group A and Group B respectively. A project manager was nominated in each group to responsible for the coordination of the team. During the pre-workshop phase, the students were asked to identify the participants of the workshop and assign each of them a role in the project. They acted on behalf of the organization and searched information regarding their role and information of the project. The students were required to prepare and submit an individual background paper before the workshop. Presenters in the information phase were nominated and they prepared the PowerPoint slides for the presentation. The facilitators prepared the agendas of the workshops (Table 3 -5) and distributed to the students for advance information. A preworkshop meeting was held so that the students could raise their concerns and queries and guidance was provided for running the workshop.
Insert Table 3 -5
The students were led by facilitators into the job plan of the VM methodology i.e. information, function analysis, creativity, evaluation and development phase of the VM workshop. During the information phase, the students representing their roles of the project were asked to present the requirements of the project such that information was exchanged and balanced between the participants of the workshop. A Q&A session followed to provide chance for the stakeholders to raise queries regarding the project.
Function analysis is an important element of the VM process. In this phase, students were facilitated to identify the functions of the education centre. The functions were described in the form of a verb and a noun, e.g. attract tourists. After listing all the functions, they were led to create a functional hierarchy with the mission statements, basic functions and supporting functions in a logic way.
In the creative phase, the students were led to brainstorm ideas to satisfy selected functions which were identified in the function analysis phase. The students were provided with the brainstorming rules. They were divided into small groups and each group came up with different ideas to satisfied different selected functions of the education centre.
During the evaluation phase, the ideas brainstormed in the creativity phase were categorized into realistically possible (P1), remotely possible (P2) and fantasy (P3). The P1 ideas were then sorted out and a scoring exercise was carried out based on agreed criteria with the students. The top five highest score ideas were obtained eventually (Table 6 ).
Due to the limitation of time, development of the top five highest score ideas into detailed proposal was not carried out in this workshop. Instead the students were asked to prepare the action plan for the top five P1 ideas (Table 7) in the development phase. A table with actions, by whom and by when was completed by the students as a group.
Feedback and comments were given to the students at the end of the workshop. The students were instructed to submit a group VM workshop two weeks after the workshop in the postworkshop phase. After active participation in the VM workshop activities, students are able to familiarize with the VM methodology and job plan. They have better ideas of how VM workshops are organized, held and facilitated by the facilitators. Apart from the students were expected to familiarized with the VM methodology, they were required to develop team building skills, intellectual skills, communication skills and professional competence. This workshop is considered as an important element of the subject and the students' attendance to the workshop is compulsory. The preparation of the workshop including submission of an individual background paper contributes towards 30% of the coursework assessment while the VM group report contributes 30% and the remaining 40% is based on the individual performance of the student in the workshop.
What was the Feedback from the Students?
A feedback questionnaire was administrated to collect individual views and recommendations from the students who participated in the workshops in 2008. The results of the feedback from Group A and B are summarized in Table 8 and 9. On the whole, the students were satisfied with the execution of the workshops as well as the techniques of VM used in each phase of the workshops. The means for the overall satisfaction with the VM workshop were 4.21 and 4.15 for Group A and B respectively. The students welcomed the addition of VM workshop in the curriculum which facilitates their understanding of the VM concept and methodology.
They appreciated the benefits of the VM after participation in the workshops (means range 3.72 to 4.26. They agreed that these workshops should continually be conducted for the value management subject in the subsequent academic years. They also recommended that the timing of the workshops should be extended to two days such that they could have more experience with the VM process. The students faced difficulties in the function analysis phase.
A verb-noun dictionary will be useful to students in identifying, clarifying and presenting the functions of the projects. More time shall be allowed to explain functions and demonstrate how to produce functional hierarchy in the future workshops.
Insert Table 8 and 9
In addition, a comparison of the differences in the results of the student feedback between Group A and B were carried out (Table 10) . Basically, the results were consistent except with significant differences were found in items such as "satisfied with the performance of facilitators", "client representatives participate actively in the workshop", "the workshop is fully supported by relevant participants", "satisfied with interaction between participants in the information phase and function analysis phase". The performance of the facilitators, the participation of client representatives and relevant parties, and interaction between participants in the information phase and function analysis phase were significantly improved in Group B. These improvements may be attributed to the addition of ice breaking and team building exercises in Group B since the facilitators were not satisfied with the interaction and commitment of the Group A. According to literature, team building helps a group function as a unit -it fosters morale, trust, cohesiveness, communication and productivity (Quick, 1992) .
The group learns how to share ideas, how to praise and encourage one another, how to support one another, and how to start becoming a team. Each participant will feel that he or she is part of the team, and a sense of commitment will evolve (Midura and Glover, 2005) .
Insert Table 10
The team building exercises were introduced in the welcome and introduction session as well as before the creativity phase. In the welcome and introduction session, the participants were requested to introduce and present the role and interest of the one sitting on their right hand side. Sketches were used to facilitate the presentation using the visualizer. After the presentation and fun, the facilitators asked the participants to list out three key elements of a successful VM workshop. As for the last exercise in this session, the participants were required to count as quickly as possible the number of "F" in a given statement. After these exercises had been carried out, the participants were warmed up and got ready to go into the information phase. Just before the creativity phase, the facilitators led the participants to play another game. They were asked to form three small groups and line up. The facilitators wrote a set of numbers in a paper and just let the three participants standing in the front to look at the numbers. The teams were required to communicate the set of numbers to the last one without talking. The groups were allowed to discuss their methods before the game started.
The group which was the fastest and most accurate would win the game. The students enjoyed doing the team building exercises and they collaborated and worked well together. In the subsequent phases, the students were more willingly to share information with other members of the team. As in the creativity phase, Group B brainstormed more ideas than Group A.
On the whole, the VM workshops were very interesting experience for the students. They were challenged by every step of the way, from information gathering and preparing their presentations, to brainstorming, and coping with working in new teams within the time limit.
Experience in the workshop provided the students with appropriate skills of communicating, questioning, analytical and interpretation through facilitating and peer sessions in both large and small groups in workshops. They were able to exchange ideas, share their own experiences about the project and learn from experienced facilitators about practices of value management. As well as the valuables experiences the students gained from participating in the development and presentation of the workshop, this teaching activity contributed to the development of their all-roundedness in many different ways such as language and interpersonal enhancement.
Conclusions
Intended learning outcomes are needed to initiate students' learning and to maintain students' engagement with the subject. Students are more motivated and learn more in classes where the lecturer involves them in the learning process. Under the new outcome based curriculum in the Hong Kong Polytechnic University, the learning outcomes of the Value Management subject at postgraduate level at Department of Building and Real Estate have been established.
In order to achieve the learning outcomes, the subject lecturer conducts VM workshops with the students towards the end of the semester. The results of a questionnaire survey among the students on the performance of the VM workshops are provided in this paper. The students believed that Value Management workshops are essential elements in the subject and they are satisfied with the approach in conducting the workshops. They expressed that it was a valuable experience for them to participate in the VM workshop which enabled them to have a better understanding of the subject. Improvements such as the increasing the timing of the workshops and addition of team building exercises will be incorporated in the future VM workshops.
It should be pointed out that the results presented in this paper were based on a small set of data collected from one postgraduate class. It is anticipated that differences in terms of students' technical and cultural background may exist between different classes and different universities. Therefore a wider research (such as cross institutions and/or cross disciplines) should be carried out to study the effect of technical and cultural background in teaching value management. Nevertheless, the findings of this research are indicative and useful for construction management academics and students and can serve as a good reference for other fields of studies. Tables   Table 1 -Learning Units for the Subjects   Table 2 -Scenario for VM workshops 
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